Differential kinetics of phenytoin in elderly patients.
The elderly have a relatively high risk of developing adverse drug reactions. Phenytoin continues to be a preferred drug for treating generalised tonic-clonic seizures in the elderly and simple partial seizures that generalise. Phenytoin is eliminated almost entirely by hepatic oxidation. The principle enzymes responsible are cytochrome P450 (CYP)2C9 and CYP2C19. CYP2C9 is saturated by therapeutic doses of phenytoin, and at steady state both enzymes are probably operant in most people. The nonlinear pharmacokinetics of phenytoin make it a difficult drug for which to establish safe and effective administration regimens. An important area of inquiry is whether the differential disposition kinetics of phenytoin in the elderly render its administration an even more difficult challenge. Moreover, since the elderly are generally subject to more polypharmacy than younger adults, are they, as a result, subject to either more frequent or more severe drug interactions with phenytoin than younger adults? In order to examine these issues we were interested in learning the extent to which old age might affect the plasma protein binding of phenytoin, its hepatic metabolism and, ultimately, its pharmacokinetic profile. With regard to the latter we looked carefully at the methods that have been used to characterise the disposition kinetics of phenytoin in general, and in the elderly, in particular. There are many conflicting findings with regard to the effect of age on the disposition kinetics of phenytoin. However, the strategies used for estimating kinetic parameters for phenytoin [viz the maximum rate of metabolism/elimination (Vmax) and the Michaelis-Menton constant (Km)] exhibit deficiencies that could account for some of the disparate findings. Certainly, more careful prospective studies focusing on the effects of age on phenytoin disposition kinetics are warranted. However, in light of the information currently available, no special attention need be paid to the initiation of phenytoin administration in elderly patients who are taking multiple anticonvulsants. On the other hand, for the elderly receiving phenytoin monotherapy, the initiation of phenytoin administration should occur at lower doses than would be customary for younger adults, and phenytoin blood concentrations should be appropriately monitored in order to evaluate individual Vmax and Km values for informed dosage adjustments.